HIF-1α is neuroprotective during the early phases of mild hypoxia in rat cortical neurons.
Hypoxia-inducible factor 1α (HIF-1α) is a transcription factor that plays a key role in regulating the adaptive response to hypoxia. HIF-1α is stabilised during hypoxia and, after dimerisation with hypoxia-inducible factor 1β (HIF-1β), triggers the expression of various genes involved in cell cycle control and energy metabolism associated with cell survival. However, HIF-1α also regulates the expression of proapoptotic genes. The aim of this study was to ascertain the influence of HIF-1α on neurotoxicity evoked by hypoxia in rat cortical neurons. We found that mild hypoxia induces time-dependent neuronal death involving free radical production, mitochondrial depolarisation, cytochrome c release and caspase-3 activation. Lentivirus-mediated HIF-1α knockdown markedly strengthened all of these effects during the initial 24h of hypoxia, which suggests that HIF-1α plays a neuroprotective role in hypoxia-mediated neuronal death. After this initial period, the protective actions of HIF-1α disappeared over the course of the hypoxia-mediated HIF-1α stabilisation. Moreover, lentiviral-mediated overexpression of HIF-1α increased lactate dehydrogenase (LDH) A, one of the target genes for HIF-1α, but did not show protective actions on hypoxia-mediated neuronal death, indicating that the level of endogenous HIF-1α stabilisation achieved during hypoxia was already the maximum required for HIF-1α transcription activities. These results indicate that HIF-1α is neuroprotective in the early phases of hypoxia.